[Molecular abnormality in aging: its contribution to clinical pathology].
During a survey of age-associated changes in the liver, we discovered a novel protein SMP30. SMP30 expression decreased with aging due to oxidative stress. We studied the effects of SMP30 on the plasma membrane calcium pump. SMP30 enhances its activity. This finding suggests that the decrease of SMP30 with aging induces cellular frailty and various injuries. This frailty is one of the critical factors in the development of senescence. To elucidate its role in senescence we established a knockout. Its life span was shorter than the wild type. The enzymatic functions of SMP30 have been reported. SMP30 is an organophosphatase. SMP30 is also gluconolactonase having natural substrates. This activity is associated with the pentose phosphate pathway and the ascorbic acid synthesis pathway. These findings indicate the pivotal role of SMP30. Another contribution of gerontology to clinical pathology is citrullination. Citrullinated proteins are the products of post-translational modification of the argine residues to citrulline, catalyzed by a peptidylarginine deiminase (PADs) in a calcium ion-dependent manner. We detected abnormal accumulation of citrullinated proteins in the Alzheimer disease (AD) hippocampus, but not in the normal brain. Two of the citrullinated proteins were identified as a vimentin and GFAP. Type II PAD expression was enhanced in the AD brain. Citrullinated protein could be a useful hallmark of organ injuries. The physiological aspect of citrullinated proteins was also recognized in epidermal differentiation. The normal epidermis contains citrullinated proteins but not the epidermis affected by psoriasis. This finding suggests that the citrullination is critical for skin differentiation. The findings observed in this aging study may contribute to clinical pathology.